The main obstacle in developing Sunan candlenut plants is slow productive age (fruiting in the 5-6 th year). By integrating food crops as intercrops between candlenut plants, farmers are expected to still be able to obtain income from intercropping before the candlenut plants produce. In addition, intercropping can optimize nutrient utilization from soil and fertilization, and increase soil fertility by using intercrop residual biomass. The selection of intercropping plants was adjusted to the interests of farmers by utilizing the space between the stands of candlenut trees. In the selection of food crops must be considered factors of climate suitability, altitude, soil type, cultivated soil layer thickness, and rain characteristics. This research was aimed to evaluate the farming income of intercropping candlenut with mung beans, sesame, peanut and maize. The research was conducted in Asembagus and Muktiharjo, where mung bean and sesame were planted in Asembagus, and peanuts and maize planted in Muktiharjo as intercropped plants. The results of farm analysis of each intercropping plant, namely: mung beans, sesame, peanut and maize each of them gave a profit per hectare of 11,380,000 IDR, 4,510,000 IDR, 24.375,000 IDR, and 6.080,000 IDR respectively.
Introduction
Kemiri Sunan (candlenut) is perennials plant producing biodiesel, this plant begins to flower after the age of 5-6 years [1] [2] [3] [4] [5] . Candlenut plantation condition (up to the age of 5-6 years) allows the planting of intercropped plants such as corn, peanuts, mung beans and sesame to increase farming income. Besides that, the presence of intercrop plant in a candlenut plantation with wide spacing (7 m x 7 m) can suppress weed growth [6] . Perennials are usually planted with wide spacing so that the distance between rows can be planted with an annual plant type as intercropping until perennials are 5-6 years old [7] [8] [9] [10] .
This intercropping pattern has a requirement, namely, intercropping has a different habitus than the main plant, in terms of root structure, CO2, air (O2), water (soil moisture), and nutrient requirements [10] [11] [12] . The types of corn, peanuts, mung beans, and sesame have a C3 carbon trajectory, while the candlenut carbon trajectory is C4 [13] . The intercropping pattern of candlenut with food crops can increase soil fertility [14] . The most ideal integration is perennial plants (such as candlenut) with intercropping plants (such as peanuts, mung beans), these intercropping plants can fix N2 in the air. Legumes are also good at releasing fixed P-soil [15] .
Intercropping of annual crops (upland rice plants, secondary crops, rhizome plants) with perennials such as candlenut, coconut, and rubber, proved to be very beneficial in ecology and economics [16] . When sunan candlenut plants have not been fruitful, it is necessary to use the growing space between the rows of plants, so that land use is more efficient (Sastrosupadi et al., 2019 [13] ).
The intercropping pattern is one of the ways to plant multiple crops in a plot of land, within one year to increase production and income [17] . Some advantages of intercropping system are that the surface of land is not open, covered by plant canopies so that evaporation can be reduced [18] [19] , reducing rainwater erosion and runoff [20] [21] and can better guarantee crop yields [22] . Intercropping patterns also have the effect of reducing disturbances caused by pests, diseases and weeds [23] [24] [25] [26] [27] .
The study aimed to determine farming income on intercrops (corn, peanuts, mung beans, sesame) in the candlenut plantation on Alfisols and Entisols
Material and methods
This research was conducted at Pati Research Station, Asembagus Research Station, and in 2017. Which located at 80 12' 4,66" South Latitude and 1120 27' 37" East Longitude (BT); 70 45' 18,39" South Latitude (LS) and 1140 15' 7,63" East Longitude (BT); and 60 44' 56,80" South Latitude (LS) and 1110 0,2' 0,6,96" East Longitude (BT), respectively.
The soil characteristics of the study site were rain and dry soil. Agro-climatic conditions at the study site belong to the C3 climate classification, with a short rainy day, only around 4-5 months. The seeds of the candlenut plant used to come from seeds with characteristics, high production, dry resistance, can live in marginal land and start flowering after the age of 6-7 years. The secondary crops include peanuts, corn, mung beans, and sesame seeds. By using plant spacing; for corn plants 80 cm x 30 cm, for peanuts 20 cm x 20 cm, for mung beans 60 cm x 20 cm and for sesame 50 cm x 20 cm. Varieties of secondary crops used are peanuts Grd Biga, Pioner hybrid maize, mung beans Betet and Sesame Sbr 2 or Winas 1. Land preparing was carried out using cow plows. Planting commodities were done manually by making a planting hole using tugal. The planted seeds per planting hole were 1 seed for corn, 2 seeds for peanut 2 -3 seeds for mung bean 4-5 seeds for sesame. The plot size was 6 m x 6 m.
Inorganic fertilizer dosage for sesame: (100 kg N + 120 kg P2O5 + 100 kg K2O)/ha. Inorganic fertilizer dosage in mung beans: (20 kg N + 60 kg P2O5 + 50 kg K2O)/ha. Inorganic fertilizer dosage in peanuts: (60 kg N + 100 kg P2O5 + 100 kg K2O)/ha. Fertilizer dose in corn: 120 kg N /ha.
The provision of fertilizer is by making a hole near the plant, then covered with husk ash. Secondary crop cultivars consisted of hybrid corn, betet mung beans, GR Biga peanut, and Sbr2 sesame. Embedding is done twice at 5 and 10 days after planting, using seeds assigned. When the secondary crops grow, the pests that appear were Empoasca sp. or leaf fluid sucking pests, controlled using monocrotophos 0.3-0.6 g/l. Fusarium and leaf rot were sprayed with karbendazim 0.19 g/l and mankozeb 2.21 g/l. Soil insect pests were controlled by using seeds with Cabufuran 3G 5 grams per plant. Weeding was done manually by human labor using a small sickle. Irrigation is given 3 times during fertilization, growth, and filling of seeds. Harvesting of corn, at age 120 days, mung bean, 70 days, sesame, 120 days, and peanuts, 100 days. The parameters observed included the weight of dried corn shell, peanut seeds, mung bean seeds, sesame seeds and farming analysis from each commodity. Besides that, the value of the B/C ratio and farm profits were also calculated and soil chemical analysis in the two study locations was analyzed.
Results and discussion
The results of the research of each intercropping with Sunan candlenut in Pati, Central Java, and Asembagus, Situbondo, East Java are presented in Tables 1, 2, 3 and 4. 
No
Physical unit Per ha Financial Value (IDR/ha) I.
Corn Production (dry grain), kg 4,500 13,500,000,-II.
Production cost of monoculture corn farming: 1.
Soil tillage, ha 1 2,250,000,-2.
Urea, kg 300 630,000,-3.
Seeds of corn, kg 25 500,000,-4.
Seeds planting, WD 12 600,000,-5.
Reseeding of corn, WD 4 200,000,-6.
Fertilizer application, WD 10 500,000,-7.
Weed control, WD 25 1,250,000,-8.
Harvest, WD 17 850,000,-9.
Postharvest handlings, WD 10 500,000,-10. Mankonzeb insecticide (154 WSc). Litre 2 150,000,-Total of production cost 7,430,000,-Farming Return I-II 6,080,000,-Notes: The price of corn seeds is 20,000 IDR/kg; urea fertilizer 2.100 IDR/kg; corn prices for consumption 3,000 IDR/kg; male labor wages 50,000 IDR/day; female labor wages 50,000 IDR/day; WD = working days. Table 1 shows that peanut production is 2,469 kg/ha with market price at that time 15,000 IDR/kg, the total revenue is 2,469 x 15,000 = 37,035,000 IDR/ha. Costs incurred for secondary crop farming are 12,660,000 IDR/ha. Net income 37,035,000 IDR -12,660,000 IDR = 24,375,000 IDR/ha. B/C ratio = 24,375,000: 12,660,000 = 1.93. The value of B/C ratio = 1.93 (B/C> 1.0), means that peanut intercropping in Sunan candlenut plantation is very profitable. The production of peanut intercropping in Muktiharjo Sunan candlenut plantation is high, the type of peanuts planted is new superior cultivars with high production, resistant to pests and early maturity only around 100 days. Table 2 shows that corn production was 4,500 kg/ha with market price at that time 3,000 IDR/kg, the total revenue is 4,500 x 3,000 IDR/kg = 13,500,000,-IDR Net income = 13,500,000 IDR -7,430,000 IDR-= 6,080,000 IDR/ha. B/C ratio = 13,500,000 IDR : 6,080,000 IDR = 2.22. The value of B/C ratio >1 means that integrated farming between corn + candlenut is very profitable.
The type of corn used was Pionier 5 hybrid variety, which has a high production level. In general, hybrids have perpendicular leaf shapes that are very efficient in receiving sunlight penetration. This is related to the producing sinks (carbohydrates) photosynthetic process which is used for plant growth. Table 3 showed that sesame production was 1,500 kg/ha with market price at that time 10.400,-IDR/kg, the total revenue was 1,500 x 10.400,-IDR/kg = 15,600,000,-IDR Net income = 15,600,000 IDR -11,090,000, IDR-= 4,510,000 IDR/ha. B/C ratio = 4,510,000 IDR : 11,090,000 IDR = 0.40 Value of B/C ratio <1 means that integrated farming between sesame + candlenut is very unfavorable. Income  I-II  4 ,510,000,-Notes: The price of sesame seeds was 25,000 IDR/kg; NPK compound fertilizer 2,800 IDR/kg; Urea 2,200 IDR/kg; the price of sesame for consumption was 10,400 IDR/kg; male labor wages 50,000 IDR/day; female labor wages 45,000 IDR/day; irrigation 100,000 IDR once irrigates; WD = working day. Table 4 shows that mung beans production was 1,400 kg/ha with market price at that time 12,500 IDR/kg, total revenue was 1,400 x 12,500 IDR/kg = 17,500,000 IDR. Net income = 17,500,000 IDR -4,300,000 IDR = 13,200,000 IDR/ha. B/C ratio = 13,200,000 IDR : 4,300,000 IDR= 3.07. The B/C ratio of 3.07 (B/C> 1.0) means that integrated farming of mung beans in Sunan candlenut plantation is very profitable. Green bean cultivars grown were Betet Cultivars, which are local superior varieties that are very suitable for local conditions with relatively high seed production (1400 Kg/ha). Soil chemical analysis results of pH, organic C, total N, C/N ratio, total P and CEC in Pati and Asembagus are presented in Tables 5 and 6 . Production cost of mung bean monoculture : 1.
Soil tillage, ha 1 800,000,-2.
NPK compound fertilizer, kg 50 140,000,-3.
Urea, kg 50 110,000,-4.
Mung bean seeds, kg 4 100,000,-5.
Seeds planting, WD 6 300,000,-6.
Reseeding of mung bean, WD 3 150,000,-7.
Weed control I, WD 10 500,000,-8.
Weed control II, WD 10 500,000,-9.
Fertilizer application, WD Table 5 shows that the pH, organic C, total N, C/N ratio, total P and CEC values from low to moderate so that the soil conditions are classified as infertile. Thus, the fertilizer dosage for peanut intercrops is quite large, which is 150 kg N + 100 P2O5 per hectare. Table 6 shows that Entisol soil with sand-dominated soil texture has a low CEC, pH close to neutral, K, Ca, Mg and Na availability were low, and organic C content and total N of the land were classified as very low. Overall the level of soil fertility were relatively low, so that the management requires input of organic matter and involves intercropping (legume) which were able to fix N2 air and its biomass immersed into the soil [28] [29] [30] [31] [32] .
Conclusion
The candlenut farm integrated with food crops turned out to be very profitable. Revenue of peanut intercropping farming is 24,375,000 IDR/ha. Revenue for corn intercropping farming is 6,080,000 IDR/ha. Revenue of sesame intercropping is 4,510,000 IDR/ha and the revenue of mung beans intercropping are 13,200,000 IDR/ha. B/C ratio of peanuts = 1.93; Value of B/C corn ratio = 2.22; B/C ratio of mung beans = 3.07 and; B/C ratio of sesame = 0.40.
